and 172 nucleotides long in consequence with 54% sequence homology between them. EBERs were used for the recognition of EBV infected cells in tissues by CISH and are a reliable marker indicating the presence of EBV. EBER-1 interacts with interferoninducible protein kinase R (PKR), inhibiting its activation and protecting infected cells from IFN induced apoptosis and induce the expression of growth factors that promote cell survival [10, 11] .
Human cytomegalovirus (HCMV) has an implications in the etiology of several human cancers; including cervical carcinoma, prostatic adenocarcinomas and colonic and brain cancers [12] .
HCMV infection might have role in building up the tumor cells through protection of certain tumor cells from apoptosis and modulating angiogenesis [13] . The phosphoprotein 65 (Pp65) was used as a reliable marker indicating the presence of HCMV and the recognition of HCMV infected cells in tissues by CISH technique.
Materials and Methods
This study enrolled a total number of one hundred fiftythree (153), formalin-fixed, paraffin-embedded blocks from were assessed under light microscopy at (100X) to visualize where virus-associated dsDNA localized in cytoplasm or nucleus by screening ten field in tissue loaded on chargeable slide by using the mean percentage of viral location [14] . Scoring and intensity of signals were done according to [8] .
Statistical analysis
In this study, SPSS program (version-21) was used for statistical analysis where ANOVA test and LSD were used to assess the significances between variables.
Results

Distribution of EBER-CISH Signals patterns among sinonasal and nasopharyngeal tissues
A-Punctuated pattern: As shown in (Table 1) and (Figure 1 and (6.51), respectively. In comparison, the mean of punctuators pattern in healthy control tissues was (2.30). Accordingly, there were highly significant statistical differences (P<0.01) between different groups. B-Diffused pattern: (Table 1) and (Figure 1 ,2) showed a diffused pattern in sinonasal and nasopharyngeal cancer groups, the mean of diffused form in malignant sinonasal carcinoma tissues was higher (71.89) than the mean in nasopharyngeal carcinoma tissues (66.11) and both were higher than the mean in the benign tumors in sinonasal papilloma and inflammatory nasal polyp groups (43.86
and 50.66), respectively. Whereas, the mean of diffused pattern in healthy control tissues was (4.37). Statistically there were a highly significant differences (P<0.01) between different groups. In detail there were a highly significant differences between SNP, INP, NPC, SNC and healthy control group and highly significant differences between each of (NPC and SNC) when compared to SNP group. Furthermore, significant differences between each of (NPC and SNC) and INP group. While there were no significant differences neither between SNC and NPC nor between SNP and INP groups ( Table 3 ).
Patterns of HCMV-DNA distribution among studied sinonasal and nasopharyngeal tissues
A-Punctuated Pattern: (Table 4 ) and (Figure 3,4) show that the mean of punctuated pattern in malignant sinonasal carcinoma tissues was higher (21.56) than the means (16.94) of this pattern in nasopharyngeal carcinoma tissues and each of sinonasal papilloma and inflammatory nasal polyps (14.14 and 16.60) respectively, in comparison it was (1.80) in healthy control tissues. Statistically, highly significant differences (P<0.01) were recorded between different groups. Highly significant differences were recorded between the groups of SNPs, INP, NPC, SNC and the healthy control group, while there were no significant differences between all other groups and as it shown in ( B-Diffused Pattern: The mean of diffused pattern in tissues with malignant sinonasal carcinoma was higher (45.11) than its mean in nasopharyngeal carcinoma tissues (34.881) and the mean in benign sinonasal papilloma (48.43), inflammatory nasal polyp (57.86), and the mean of this pattern in healthy control tissues (4.87). There were a highly significant differences (P<0.01) among these groups (Table 4 ) (Figure 3,4) . These differences were highly significant between SNP, INP, NPC, SNC and healthy control groups, while there were no significant differences between the rest of groups ( Table 6 ). [21] .
In regard to HCMV, both patterns were found in all of the examined tissue specimens, however the percentages of diffused pattern subsets of NP and SN tissues were higher than the subsets of these tissues which showed punctuated patterns. These findings indicate that this virus has established a persistent/latent state in all these benign and malignant tissues. In addition, this nuclear localization of such punctuated pattern of CISH found in the present study is an indication of viral genome integration in the cellular DNA, which is regarded as an irreversible as well as a critical step or process that associated in the transformation of human cellular DNA inevitably [22] [23] [24] .
In a previous study by [25, 26] also detected HCMV nucleic acids predominantly in the nuclear localization of the cancerous tissues. Moreover, nuclear integration HCMV-DNA of tumor tissues was regarded as an early event in the mutagenic process of their involvement associated with viral promotion of DNA damage and/or tumor initiation [27, 28] . Furthermore, viral integration and insertional mutagenesis was found to be involved in tumor progression via the dysregulation of cellular processes, an effect of viral proteins at later stages modulating signaling pathways are involved in cell proliferation, inhibiting apoptosis, increasing rates of immortalization [29, 30] .
However, episomal genomic form observed in this study could have the chance to replicate as well as have the chance of integration, (although to a lesser extent) causing genomic instability and tumerigenesis [31, 32] . One can concludes that these tissues were under the potential effects of being transformed, (in association with many other risk factors in the multistep development of such SN and NP carcinogenesis). Since it was revealed that the virus has either initiatory, co-factor or a promoter role in viral carcinogenesis [22] .
